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(57)Abstract 

PURPOSE: To develop a copper allay for a spring having high strength and high electrical conductivity by 
specifying the compsn. constituted of Ti t Cr, Zr f Fe, Ni and Cu. 

CONSTITUTION: This is a copper alloy for a spring contg., by weight 2.0 to 5.0% Ti, 0.01 to 0.6% Cr, 0.01 to 0.2%. 
Zr t 0.01 to 0.3% Fe and 0.01 to 0.3% Ni, and the balance Cu with inevitable impurities. By adding Cr and Zr to Cu-Ti 
alloy series, its strength is improved, and by adding Fe and Ni, mainly, its electrical conductivity is improved. This 
copper alloy is subjected to hot rolling, cold rolling and solution treatment, is again subjected to cold rolling and is 
subjected to aging treatment at 350 to 500° C, by which its characteristics of excellent strength and electrical 
conductivity can be obtd. without deteriorating its elongation and workability. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



<19)B*HWWr CJ P) (12) & ff & $j? (A) (llMmtliafiM*9 

#§f§¥6-248375 

(43)&K§B ¥dt 6*^(1994)9^ 6 B 



(51)Inta. B 




F I 




C2 2C 9/00 














*Sf# SS^ottl FD 5 M) 




^15^4-309748 


(71)fcIiA 


592258063 








BI££Mtt5£#*t 


(22)fcHHB 


4 ^0992)10^26 B 




HTsCfBiSErt P«3 2 T @ 10# 1 






(72)3^^ 










*aE»FBaiWf»W=TB17*aw B# 











(54) [JMBO*!*] ^SH^S^^ 



(57) [gift] 

[BW] T i, Cr, Zr, F e, NiteitfCu^f) 

[«J&]Ti2. 0~5. OwtH, CrO. 0 1 ~ 
0. 6wt%. ZrO. 0 1^0. 2wt^, FeO. 
0 1-0. 3wt%, NiO. 01~0. 3wt%£^ 

C u - T i ^^4C. Cr, Z r SrSSfltrr-SC 
i-C±CC®gE©^#*0O. Fe. N i Sr^JJirrSC <t 

ftfflKM* mMt&mzmK nzmm&ML. 350 
-500 'cx-mmm^'nu tta^anitt* 
are 5 c t u < . &mtmmmcmntcftn*:n2> c t 



[tMSin Ti 2. 0-5. Owt%. Cr 
0. 01— 0. 6wt%, Zr 0. 01—0. 2wt 
%, Fe 0. 0 1—0. 3wt%. Ni 0. 0 1 — 
0 . 3wtm*l/. SSSB* 5 C u RO*^-BligW W&J 

[0 00 1 ] 

x$>z. 

[0 o 0 2 3 

*-f ?^©igmtt^*i*£Kc«, * 
*>m. «') t )'t>j*Mm<Dm-&&&&m£tix^2,. ^ 

-T i #K^tt>>N'^*t*4{C«. T i 4 

2. 0-5. 0%Mt5Cu-Ti^ffiffl3hT 
<,>-&„ Cu-Ti^B, *l/lr»B8WWttt*»*»>. ^ 

©/c£>, zimtt^WfcRc-^-Cfc. ^g-^ag^ttl?© 30 

^tt*5Sc*-r*!^**jfi6tirt>-s. ic5*s, Cu- 
t i ^<D«fc-5^^»btt*w^6^ftt, mm®. 

[0003] 

c u - t i e&omkz&mtzmizn ^tct c 

3. Cu-Ti^J:H36 tciSF^e*^^^* 
^■5^*Pa^-5Ci*s-C#/c. Cu-Ti£^C 
j&B©C r iZ r^mflP-r-SCifCfcO. aSW^flDI 40 

fc„ C u - T i MKiSi©F e i N i i 

SCt*5T^fc. EP^. *2IBJ«. Ti 2. 0-5. 
0wt%, Cr 0. 0 1—0. 6wt%, Zr 0. 
01—0. 2wt%, Fe 0. 01-0. 3wt%, 
Ni 0. 01-0. 3 w t%^fl, mffl&CuR 

[0 0 04] 50 



^58^6-2 48 37 5 

2 

IftWOMttftm}) T i £2. 0-5. 0wt%#if 

mmmitsxDms&x&z. cu-Ti^ 
jjnii*fe©isib**£t;£. ®k v ^•fbiftawiae^ 

©^tttC^totrT. ^#^3£B#$*#i3©0H$&igiE 
fc-T c©^fl : (±-^©iffl)5KK:J:- 3 -C« 

[0 00 5] Cu-Cr ^te^O'C u - Z r 

Cu-Ti ^iiDSItc. B^wa^k^^rabs,, 
Cu-Ti^KCriZr»*t4i, CriZr 
4C<fcSB#^«fWmfc^0r. Cu-T i^#CCJt*56 
r^g*5fSl±-r -5. $ fc> Cu-Ti ^{CSfi©C r 
smk*MIB$«:IS B ^iH:©ffl^t;«:ffliS(|-r 
S^J^&S. 3 Cu-T i^£KljgS©Z r £ 

K£Zmt*Wffl?2>W>Mk&*>Z>. Cu-Ti^«cJS 

Ci^t<, ig^liSrftiStrSCta^C**., Chit 
F e &5(.»ttN i *^tyjb^5*^5»*fm-rS*t?tcS 
•T-S^Mffi^^. Cu-Ti ^#©J©^ J: •? fcffita 

gB#ftir«>-5>fc*. Cu-Ti ttxaMRtottt^x 

r. -e©*Taiccg-r.5>ffi5Ffffl©a^*^. js^(c<j:s^ 

[0 00 6] *^©^^©ffl^R«H«:-3(,»r 
mW?2>. *^Bj{c4s^t: > Ti©Mi42. 0- 
5. 0wt%ilfclitt. T i©$Wfi*S2. Owt 

9<*arc«. +5>^B#3SWTm^b*i^o%t>fcfc. 

ttliC&mte&&-&mhnt-J:l>tcftXi!bZ Q Sfc. T i 
©^WS*5 5. 0wt%*MA4i, JnXtttSimtt* 5 
«0<S--fb-T'SfcJi6-CS)'2>„ C r©Mi?:0. 0 1- 
0. 6wt%, S^cZrC^t^O. 0 1-0. 2w 
t^ilfcW, C r feil^BZ r©MI*S«! 

0. 0 1%*ftm ttHSWrUJCDllWWtt*^, tSAtt 

#^cU/c«6-C*-5) <> Cr©^S*i0. 6wt%^ 
•Si, &SIHJZ r©Mt* s 0. 2wt%«rj6S^.S 

1, Cr &£t,>ttZ r *^ttJ«:@®r.#SKWS*®A 



3 

Cr, Z r £$tHt^5#. ettcWttiL-rfcO. C©#t 

O^WS^^-n^tlO. 0 1-0. 3wt%il/clfi 
B. F e &£l>BN i ©#«*#&* 0.01 %*$6r 
B. Fe*5l»BN i **ttft^*«C iS^SMTttl^m 

$#4Ci*i-C^5;C>fc»t*S. F e*St»BN i © 

T i iFe*5U»N i ^iMb^tfsffiffl 

Sfct,*©-?. l«StlWtHWfe(c*4.L«:lr>3'£Wr!Q:<. 8 
(Wb"r*Ti©«*j|y>3tt. 3JU*©ffiT**>fc6Tfc 

■S. HH-l©JiiH<tft&©"e. FeJbiWtNiOMI 
BO. 3wt»**8itx:B«c6-ai». ^fSMtm 

&UC<b*ta*UC>. #ffe?l§©££tf(Ctt. Ti^Zr 
©<£ 5fcr§t£&JK*^t*©-c/ W&mvifxtfLftifi&fi 

[0 00 7] «MHK?«feft«:-3«,»rKWS-i. * 
3W§©6£«#*k:. .♦J{cWRi<bdt/-t»-r»r». T i 
Z r ©«fc 5 QtfStt&JK&Str©-?. ^&©f&£tt. Mm 

atc»jii/r»6nfc^>=f9 hb. Si^ofl^ 

D*©T. 8 0 0-9 5 0 "€©»««:#$$ or. iSSUb 
^l^fc©^, *WBffiS**f5. £HMt«M©fiK 

#8 oo*G*Mn2. as*5<gjirr. -HHcfl&mt-c 

'*ttt>. SWtJfflH. 8 00-95 0*C©fig(CfiM# 

aw&i/c. jt^ffl@^<t-r^>. ?g^b^a©ss*J8 

S^-e-SCi^f^-T. **§fl:-C*<U»iJte#t*4. B 



(3) ^¥6-248 37 5 

4 

g*S9 5 0*C&jtl*.&£. i&l|iia*sffi*<bT£fc©. % 

arffeti^dstafflssft:?:^ ^REgi//c%. 350 
■cri{ca«j«fefl:*jafflrt«ii*ff5. B#$»Ma©sg 

10 #5 0 0 T*«*.* t . £&7cXtfff4i<cB&r 

aoa©fig#3 5 0 •c*ss-c», ^s&sbdisi-cb* 
[0 00 83 «t. *^©SDfeWcoc^riSHj-rs. 

uebw] ^iB©^ttRS*E^L. K«moai» 

3 0 mmx 8 0 mmX 1 5 0 mm©^ >:J? YK. t,fc„ •?■©* b 

¥f8.fmm*m 1 mx-mr. -f>^-^ enffligt. 9 0 

Omm, B2 7mn©«WiU. ffiHUOTailg©;^-;!/^ 

u 8 5 0 icrMflcfbNaft. *«t»r*»ofc. iot 

J53 0. 6mn*-r}ftlBBBEL. Wtf 8 5 0 TC8tftfbft& 
931. fclP&ttiiUlt. Cti*r«ttJDU*5 0«-C?&IB 
JEESi U 0 . 3 mm©SC£{±-Bf . 3 5 0-500 *G©ffi 

tC^-T. C©J;5{CbTf#6ttfc«ft(Cot,>T. -?|9H9ft 
30 g. tr^-xSlg. J*sgs&3HSLfc. •€■©!$ 



(4) #Pfl¥6-248 37 5 

5 6 











( w t % ) 






* y 


T i 


C r 


Z r 


F e 


N L 


C u 




i . 


2.97 


0.27 


0.07 


0. 16 


0.16 


« : 


n 


2 


3. 10 


0.27 


0.06 


0.06 


0. 16 


m 


m 


3 


3.10 


0.27 


0.06 


0.11 


0. 10 


ft 


<\ 


4 


3.13 


0.25 


0.06 


0. 18 


0.06 


ft 


<fe 


5 


3 . 02 


0.26 


0.06 


0.03 


0.08 


ft 




6 


3. 1 L 


0. 27 


0.07 


0.08 


0.03 


ft 




7 


2.90 


0.26 








ft 




8 


3.30 


0.26 


0.06 






ft 


jt 


9 


2.84 


0.51 


0.09 


0.32 




ft 


w 


1 0 


2. 92 


0.58 


0. 10 




0.89 


ft 


1 t 


I I 


3.39 




0.06 


0.11 


0.10 


ft 


•ft 


t 2 


2.86 


0.54 


0.09 


0.46 


0.50 


ft 




L 3 


2.8i 


0.58 


0.08 


0.97 


1 .00 


ft 




I 1 


t .89 


0.26 


0.06 


0.11 


0. 10 


ft 



[£12] 



(5) 



^FfB^P6-2 4 8 37 5 
8 









9f*ttX 






t§ 












% 


H v 


% IACS 






1 


460TC X5B$ftJ 


102.4 


11.7 


322 


15.3 


o 


« 


2 


460r X5H»RV 


101.2 


11.7 


324 


14.0 


o 


m 


3 


450*C X5BJ nti 


102.9 


12.8 


337 


14.3 


o 


ft 


4 


450 r x5h* ra 


.,. 103.5 


12.2 


322 


14.9 


o 


± 


a 


440TC XSBfc [ft 


101.3 


13.9 


325 


14.2 


o 




6 


430 "C X5H? ftg 


100.2 


13.1 


325 


13.9 


o 




7 


390 1: X5fl^KI 


98.2 


11.4 


308 


10.2 


o 




8 


4001C'X5B#IB 


99.1 


12.4 


327 


10.9 


o 


Jrb 




400"C X4B£R! 


92.8 


4.1 


331 


11.0 


o 


« 


1 0 


450TT X 8K$fSf 


97.9 


3.2 


336 


14.0 


X 


ft 


I 1 


450r X5tt»B9 


96.7 


10.4 


323 


14.0 


O 




I 2 


450t: x8f^ra 


102.1 


5.7 


329 


13.7 


O 




1 3 


. 450r X8B* |SJ 


98.7 


3.4 


322 


15.4 


X 




i 4 


450 XT X5B$J8J 


85.9 


7.9 


282 


19.9 


O 



[0 00 9] «l*J«tCJ f «2*»6W6*^«c«fc^{C, ##6 

it. mm&g&l 0 Otai/WJBUh-P**). 3&»-3*«**$ 
1 3 % I A C S fiLt-C* 0 . Jtt!te^itlJ5R©i8£-JCjfc'* 

fc> iSBBar&^fcfcjtafrfre-r. l l. 7%« 

N i *£*&l,*££t?». «t*2fitfH 1 0~ 1 1 % I AC 
S 4 {£ < . BSa& Wt**** 4 fc * «fc 5 **ff=-c« . mm 
mam^ct&tofrz. *fc^#^9*j<fco'i o©<£ 

5(C. F eJfciiN i ©l»rtl*»***ttC>»^»i. * 
^HJ^icib-^r, aB^CC«fc&^ffiT*»KWTS38l 40 
**Vh£ < , F e is JcO'N i ©tlfHStMHK: «fc -aTlSSSe 
*#oc4*s^I«B(c&5. 

[0 0 10] ^»#3©##MI-&£4. ^-##-^1 1 
©ib«^^%J:bWr4 4. ^#^1 1TB, Cr©^ 
Wfi#0. 0 1wt%*itWfcS), 3ISB&fftf6kg 
/ W«4'{Sl>. Sfc. ^ffHOi^lC. Ti©$ 



W*#2. 0w.tX*«T*«4, 3l5i&g#*L<ffi; 
TL, ^-*tt*4©fl§j£«cjl<*tt< &4C43&s|ae»*>-C* 
-5. **l8©^-^ifflfiS^»> l»-r*nM*CW 1 1 . 7% 
fcLkr****. ^£##9. 10. 12, 1 3 ©<}:*> 
tC. Fe&5OtiNiC9tfiSA50. 3wt%?:ffiiL-5 
4. #0'*55. 7%«T«:{gT-r^>o Ctitt, Fe*-5> 
C>«N i©^r*#0. 3wt%<&Mi5i, TiiF 
eab£l,>«N i Z-gtiit&<M&ffilii-rZ>tcit>-e$>Z. * 

tc, ^£#-5fl 0*J«fcO*l 3a>6W62»&«fc5&t > Fe 
*-S^«N i ©iSfiS*S0. 3wt%^Si, ^raH 
mtptcV-i FK*tfi#36£U ftIXtt#K 

[0 0 1 1 ] 

0teW8fiKi**«H^*»* C 4*J"C* 



